Angiostrongylus vasorum belongs to the superfamily of Metastrongyloidea. This nematode occurs in foxes, dogs and other predators. The Nematode A. vasorum place themselves in the pulmonary artery and its branches, and in the right ventricle and atrium of the heart. Numerous species of land snails are the intermediate hosts of the parasite. In 2013, lungs and hearts of 76 foxes shot in the Forest District Głęboki Bród in Augustowska Primeval Forest were parasitologically necropsied. Four of the examined foxes were infected with the nematode A. vasorum, a prevalence of 5.2%. In one fox pericardium there were 6 male and 6 female nematodes. In the remaining three foxes nematodes were localized in the pulmonary artery. In two foxes 2 specimens of nematodes were detected (male and female, and two females) while 1 female was detected in the other fox. This is the first report of the presence of the nematode A. vasorum in fox in Poland.
Mature females lay eggs which penetrate the blood flow to the capillaries of the lungs. First-stage larvae hatch from eggs, break out into the alveolar airspace, where they are coughed up and then swallowed before being passed in the feces of infected animals. Intermediate hosts of the parasite are numerous species of land snails and slugs which belong to the Arion, Limax, Helix, Cepea and Succinea genera where first-stage larvae grow and moult twice, reaching the invasive stage (Rosen et al. 1970 , Guilhon and Cens 1973 , Simpson and Neal 1982 . Definitive hosts become infected by eating snails. Frogs, which act as paratenic hosts, can also be the source of infection (Bolt et al. 1993) . Swallowed invasive larvae penetrate into the mesenteric lymph nodes, and moult twice, migrating through the liver and the venous system to reach their specific place of living: the pulmonary artery or the right ventricle of the heart where they mature sexually. The aim of this work was to detect and identify A. vasorum in red foxes in the Augustów Primeval Forest in Poland.
The study area covers the Forest District Głęboki Bród in Augustowska Primeval Forest (53°58´ latitude North and *Corresponding author: aldem@twarda.pan.pl 23º17´ longitude East). In 2013, a total of 76 red foxes were investigated. They were collected through shooting. After isolation of the foxes lungs and hearts, they were subjected to necropsy. The heart atria, ventricle and the pulmonary arteries were cut, in the lungs: trachea, bronchi and bronchioles were cut. Then, the organs were rinsed thoroughly in water, and the liquid was subjected to decantation several times. After obtaining transparency of the supernatant it was examined using a stereoscopic microscope to detect and isolate the parasite. The nematodes were preserved in 70% alcohol with the addition of 5% glycerol. After alcohol evaporation, temporary microscopic preparations were made of the nematodes in glycerol, then the specimens were used for morphological examinations and measurements. Microphotographs and measurements were performed using an OLYMPUS 50 BX microscope and the Cell D program. Nematode species was determined based on morphometric features. The material has been stored in the collection of the W. Stefański Institute of Parasitology of the Polish Academy of Sciences in Warsaw.
We detected A. vasorum in 5,3% (4/76) of examined foxes. In one fox there were six male and six female A. vasorum nematodes collected from the pericardium. The remaining three foxes had nematodes localized in the pulmonary artery. Two nematodes were detected (male and female, and two females) and 1 female Nematode in the other fox. (Fig. 1-4) .
The morphometric characteristics corresponded to data given by other authors (Costa et al. 2003 , Duarte et al. 2007 and showed that the examined nematodes belong to the species A. vasorum. This is the first report of the presence of the nematode A. vasorum in Poland in foxes.
In Poland the results of a 2013 study involving sera from 3345 dogs from veterinary clinics all over the country demonstrated the presence of specific antibodies against A. vasorum in 60 animals (1.79%), and parasite antigens in 43 dogs (1.29%) (Schnyder et al. 2013) . A. vasorum larvae were also detected using coproscopic methods in 7% of the 58 tested samples of wolves' faeces from the Bieszczady Mountains (Szczęsna et al. 2007) . However, adult A. vasorum nematodes had not been found in the country to date.
Using the Baermann method A. vasorum larvae were found on average in the feces of 7.4% of dogs in Germany. Parasite prevalence ranged from 1.2% in Rhineland-Palatinate to 14.5% in Baden-Wirtenberg (Barutzki and Schaper 2009 ). The parasite larvae were detected in 1.1% of dogs in a coproscopic study in Greece (Papazahariadou et al. 2007) . Also in Slovakia using the Baermann method the first autochtonous case of A. vasorum in a dog was detected (Hurniková et al. 2013) . In Denmark, recognized as an endemic area A. vasorum was recorded in 48.6% of foxes (Saeed et al. 2006) . In Portugal, A. vasorum was found in 16.1% of 62 foxes culled in 2000 (Eira et al. 2006 . In Italy, in a dissection study, A. vasorum infection was found on average in 27.5% of foxes, though in each province the prevalence significantly differed. The highest prevalence reaching 80%, was observed in the province of Imperia, and the lowest -3.8%, in the province of Pisa. In central Italy, in Roma Province, prevalence of A. vasorum in foxes was 43.5% (Magi et al. 2009 , Eleni et al. 2014 . Infection of intermediate hosts with A. vasorum larvae has been registered in Hungary (Majoros et al. 2010) , Croatia (Rajkovic-Janje et al. 2002) and Greece (Papazahariadou et al. 2007) . Infection with A.vasorum in animals may be subclinical. However, the most frequently discussed nematodes induce clinical signs of invasion in their host which differ in severity. Locations of symptoms include the respiratory system, the circulatory and nervous systems. Nasal discharge, cough, rapid breathing or shortness of breath and sometimes cyanosis are observed, as of heart-lung edema and pneumonia, heart enlargement, swelling of the pericardium and cardiac arrhythmia. Also changes in the blood such as: leukocytosis, eosinophilia, hypoalbuminemia and erytropenia are observed. There can also be blood clotting disorders that cause the formation of bruises and bleeding. Also described is a neurological syndrome caused by the parasite eggs and larvae, which penetrate the blood flow to the brain and lodged in the brains blood vessels, causing apathy, paralysis, seizures aggression, shakings, blurred vision and even blindness and death. Failure of the liver and kidneys can also occur (Bolt et al. 1994 , Bourque et al. 2008 , Chapman et al. 2004 , failure and Hasan 2010 , Traversa et al. 2013 , Eleni et al. 2014 .
Foxes are the main invasion reservoir of A. vasorum for dogs (Bolt et al. 1992 (Bolt et al. , 1994 . In recent years, as a result of vaccination against rabies there has been a significant increase in the population of foxes in most European countries participating in this program (Chautan et al. 2000 , Kauhala et al. 2006 . Foxes that roam over large distances and often dwell near human settlements can play a big part in spreading angiostrongylosis in dogs. The increase in the population of foxes in Poland (Goszczyński et al., 2008 , Kośka et al. 2013 may cause the more frequent occurrence of this parasite in dogs. The presence of intermediate hosts and favorable climatic conditions has led to the belief that A. vasorum may also occur in the Baltic States, Czech Republic, Slovenia, Serbia, Romania and Ukraine (Morgan et al. 2009 ). Further research is necessary on the prevalence of A. vasorum infection in foxes and intermediate hosts -snails in Poland and its impact on infection of dogs.
